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5.4.2 Trigger Tests

5.4.2.1 Trigger Timing

Determine the TACK delay timing for Cal, Tracker and ACD. As described in LAT-TD-04134, measure Tracker efficiencies, Calorimeter energy and ACD pulse height at various TACK delays, various trigger window widths and with various trigger sources. Determine the combination of TREQ delays (Cal, Tracker and ACD when present), TACK delays (Cal, Tracker and ACD when present), and trigger window width that will minimize TREQ and maximize Tracker efficiency, Calorimeter energy and ACD pulse height.

5.4.2.2 Global Timing Trigger/Data Efficiencies

At the selected combination of delay timing, the trigger efficiency, false veto rate and data capture efficiency must be as specified in LAT-SS-00017 for the tracker, LAT-SS-00018 for the Calorimeter and LAT-SS-00016 for the ACD.

The TACK delay timing shall be determined for both sides of the GASU (when only Cal and Tracker are available) and for TBD when the ACD is also available.

5.4.2.3 CNO and Calhigh Triggers

Testing is TBD, will work with trigger team to see what the recommendations are. I believe that this test should be folded into trigger timing. 

Data Testing and False Triggers

I recommend that these be explicit analysis requirements and acceptance criteria for the baseline CR test.

Trigger Jitter

<<This test is based on a writeup by Gary Godfrey, but is not explicitly called out in the end-to-end report. That report discusses trigger jitter as measured at unit testing, and indicates that the trigger jitter is implicitly determined by the global timing tests>>

Measure the timing jitter of the TREQ trigger signals from the tracker, calorimeter (except CNO), and ACD (when present). Use an external trigger that is delayed sufficiently so as to be recorded as a second event. This method is detailed in LAT-TD-04135 

Questions for trigger timing and global timing tests: The trigger window settings with just cal and tracker may be different than those when the ACD is added. Is the difference significant?

The testing in LAT-TD-04134 uses Calhigh, but the end-to-end committee says that the Calhigh “does not react to cosmic rays”.

Redundancy configurations for testing

LAT testing is required to have a minimum number of hours on each box. One standard approach is to define a set of redundancies that exercises all paths, and define for each test which of these redundancies must be used. 

SVAC calibrations are most likely a subset of these redundancy configurations. I believe that the tower, GASU and ACD configurations are the necessary components that define the calibrations required by SVAC. This assumes that the readout for the tracker will be set to the expected flight configuration and SVAC does not require calibration for other readout configurations (may affect deadtime).

Ultimately I believe we need a matrix similar to the following:

Config
ACD
Towers
GASU
PDU
EPU
SIU

1
Tbd
All 16
1
1
1 and 2
1

2
Tbd
All 16
2
1
1 and 2
1

3
Tbd
All 16
1
2
1 and 2
1

4
Tbd
All 16
2
2
2 and 3
2

…







This matrix should be constructed so that each wire is tested in at least one of the configurations, and should be set up to minimize the number of configurations.

We may need one demonstration of operations with one tower turned off.

